Effects of acute intermittent exposure to cigarette smoke on catecholamine levels and turnover in various types of hypothalamic DA and NA nerve terminal systems as well as on the secretion of adenohypophyseal hormones and corticosterone.
Male rats were exposed to cigarette smoke (Walton Horizontal Smoking Machine) from one to four cigarettes (Kentucky reference IR-1 type). Catecholamines in the diencephalon were measured by quantitative histofluorimetry in discrete dopamine (DA) and noradrenaline (NA) nerve terminal systems. Blood TSH, prolactin, LH, FSH, ACTH, vasopressin and corticosterone levels were determined by radioimmunoassay procedures. Exposure to unfiltered, but not to filtered (Cambridge glass fibre filters) cigarette smoke resulted in dose-dependent reductions of NA levels in the various hypothalamic NA nerve terminal systems. Evidence was obtained that exposure to unfiltered but not to filtered cigarette smoke resulted in dose-dependent increases of amine turnover (alpha MT-induced CA disappearance experiments) in the various DA and NA nerve terminal systems in the hypothalamus. The lowering of TSH, LH and prolactin secretion induced by unfiltered smoke were probably induced by nicotine and were independent of tyrosine hydroxylase inhibition. Furthermore, unfiltered cigarette smoke produced a dose-related increase in corticosterone secretion. The inhibitory effects of TSH, LH and prolactin secretion were probably in part related to the ability of unfiltered smoke via its nicotine component to activate the lateral and medial tubero-infundibular DA neurons. The increases in corticosterone secretion may at least in part be related to a smoke induced increase in the facilitatory influence of paraventricular NA nerve terminals on CRF activity.